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Cytidine (910 mg, 3.74 mmol) was dissolved in water (30 ml). To the solution chloroacetaldehyde was added (11.8 ml of 50% solution in water, 20 eq.), the pH was adjusted to 4.1 adding NaOH 1M, and the reaction was warmed up to 37°C. The pH was monitored for four hours until no more changes were observed.After 36 more hours, the solution was evaporated in high vacuum and the yellow gum obtained was precipitated with ethyl acetate /hexane, to get a yellowish precipitate. The solid was coevaporated with pyridine (2 x 15 ml) and dissolved in dry pyridine (40 ml). To the solution 4,4'-dimethoxytriphenyl chloride (610 mg, 1.93 mmol, 0.5 eq.) was added, and after 1 hour, a second batch was added too. After two more hours the reaction was quenched with ethanol (4 ml) and the solvents were evaporated. The residual oil was dissolved in ethyl acetate and extracted with sat. NaHCO 3 (2 times) and brine (2 times). The organic phase was dried over NaSO 4 , filtered and evaporated. The product was purified by flash chromatography (eluent: methylene chloride: methanol = 98:2 to 95:5 to 90:10 +0.1% triethylamine), obtaining 1B (1.33 gr, 2.3 mmol, 66%) as a pale yellow foam. 145.6, 144.7, 144.4, 135.4, 135.1, 132.6, 129.8, 128.1, 127.9, 127.7, 126.8, 113.3, 112.9, 98.2, 89.8, 85.9, 82.8, 74.0, 69.6, 62.9, 55.0, 54.9 Compound 1A (1.25g, 2.1 mmol) or 1B (1.20g, 2.1 mmol) was dissolved in dry THF (20 ml). AgNO 3 (435.2 mg, 2.56 mmol, 1.2 eq.) and pyridine (568 µl, 7.84 mmol, 3.6 eq.) were added to the solution. In the case of compound 1A, when these reagents were added, the solution solidified to a thick white paste which was dissolved adding 60 ml more of dry THF. The solution obtained was stirred in the dark for 15 min, and tertbuthyldimethylsilyl chloride (416 mg, 2.8 mmol, 1.3 eq.) was added. After 4 hours, a second batch of AgNO 3 (215 mg, 1.28 mmol), pyridine (284 µl, 3.92 mmol) and tert-buthyldimethylsilyl chloride (208 mg, 1.4 mmol) was added. The reaction was quenched after two more hours filtering the mixture over celite into 5% NaHCO 3 . This suspension was extracted 2 times with CH 2 Cl 2 , and the organic phase was washed with sat. NaHCO 3 2 times) and brine (2 times), dried over Na 2 SO 4 , filtrated and evaporated. The product was purified by flash chromatography (ethyl acetate: hexane = 7:3 to 8:2 to 9:1 for compound 1A and Ethyl acetate: hexane = 1:1 to 1 144.8, 140.4, 140.1, 138.1, 136.8, 135.5, 135.4, 132.8, 129.7, 127.7, 127.6, 126.6, 123.4, 113.1, 112.2, 88.4, 85.5, 83.6, 75.3, 70.2, 63.4, 55.0, 31.2, 29.0, 28.7, 25.5, 22.0, 17.8, 13.9, -4.9, -5 144.7, 140.8, 140.4, 138.1, 136.7, 135.5, 135.4, 132.8, 129.6, 129.5, 127.7, 126.6, 123.5, 113.0, 112.2, 88.6, 85.6, 83.4, 72.5, 72.1, 63.0, 55.0, 31.3, 29.0, 28.7, 25.7, 22.1, 18 .0, 13.9, -4.5, -5.1. 145.5, 144.7, 144.3, 135.2, 135.0, 132.6, 129.8, 127.9, 127.7, 127.6, 126.8, 113.2, 112.9, 98.1, 89.6, 86.0, 82.9, 76.1, 69.3, 62.5, 55.0, 25.6, 17.9, -4.8, -5 Compound 2A-1 (300 mg, 0.42 mmol) or 2B-1 (200 mg, 0.29 mmol) was dissolved in dry THF (9 or 4 ml) under argon. N-ethldiisopropylamine (208 μl, 1.20 mmol, or 168 μl, 0.96 mmol, 2.9 eq.) and 2-cyanoethyl diisopropylamino chlorophosphine (136 μl, 0.61 mmol, or 107 μl, 0.48 mmol, 1.45 eq.) were added to the solution and the system was stirred in argon atmosphere for 20 hours. The suspension was diluted with 30 ml of CH 2 Cl 2 and extracted with sat. NaHCO 3 (2 times) and brine (brine). The organic phase was dried over Na 2 SO 4 , filtered and evaporated to dryness. The residue was purified by flash chromatography (ethyl acetate: hexane = 8:2 to 85:15 or 40:60 to 50:50) to obtain the product 3A (312 mg, 0.34 mmol, 81%) or 3B (230 mg, 0.26 mmol, 89%) as a white foam. 8, 144.9, 144.8, 141.7, 140.3, 140.0, 139.0, 136.0, 135.8, 135.2, 135.0, 134.1, 130.4, 130.3, 128.5, 128.3, 128.1, 127.2, 124.9, 124.8, 117.7, 117.4, 113.4, 113.3, 110.9, 88.9, 88.4, 87.0, 86.8, 84.5, 84.1, 75.8, 74.9, 73.7, 73.1, 72.9, 63.7, 63.6, 59.2, 59.0, 57.9, 57.7, 55.5, 47.5, 43.7, 43.6, 43.2, 43.1, 25.8, 25.7, 25.0, 24.9, 24.8, 20.7, 20.6, 20.3, 19.6, 18.2, -4.4, -4 0, 146.3, 146.2, 145.3, 145.2, 144.6, 144.5, 135.6, 135.5, 135.4, 135.3, 132.9, 130.5, 130.4, 128.5, 128.4, 128.2, 128.1, 127.5, 127.4, 117.8, 117.5, 113.6, 113.5, 113.4, 113.1, 113.0, 99.5, 99.3, 89.6, 89.0, 87.5, 87.4, 83.4, 83.2, 76.4, 75.8, 72.6, 72.4, 72.2, 63.1, 62.5, 59.0, 58.8, 58.1, 57.9, 55.5, 43.6, 43.5, 43.3, 43.1, 25.9, 25.0, 24.9, 24.8, 24.7, 20.7, 20.4, 18.2, -4.4, -4.5, -4.6 
5′-O-(4,4′-Dimethoxytriphenyl) 2'-O-tert-butyldimethylsilyl-etheno-cytidine (2B-1)

5′-O-(4,4′-Dimethoxytriphenyl) 2'-O-tert-butyldimethylsilyl-3'-O-(diisopropylamino cyanoethoxy)phosphino-etheno-adenine (3A)
5′-O-(4,4′-Dimethoxytriphenyl) 2'-O-tert-butyldimethylsilyl-3'-O-(diisopropylamino cyanoethoxy)phosphino-etheno-cytidine (3B)
Mass Spectra of Oligoribonucleotides
All the oligonucleotide samples to be characterized by mass spectrometry were prepared in H 2 0:CH 3 CN=1:1 + 1% of triethylamine. Masses were measured by ESI-MS (negative ion mode). 
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Quantitative data of dNTP incorporation (%) Table 1 . Quantitative data of dNMP incorportation in the primer extension reaction (normalized, in %). 
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